Findings of study related to seed and seed initiatives in seven districts encompassing different classes of seed systems have been explained. Source seed produced by public and private institutions in Nepal is illustrated to make proper analogue as to how seed systems could be made practically functional. SWOT analysis of important seed systems is compared in issues pertaining to seed systems in Nepal. Information received from the seed related stakeholders has been analyzed to draw the inference covering different seed system initiatives in Nepal. On the basis of scientific evidences collected from concerned stakeholders from cross section of study districts on various issues of seed, recommendations have been proposed to make effective seed systems by amalgamation of available seed production initiatives under single funneled seed system that could be implemented to sustain food security and enhanced productivity of crops in general and major food crops in particular in Nepal.
Introduction
Merriam-Webster free dictionary defines seed as the grains or ripened ovules of plants used for sowing. In other words, seed is the fertilized ripened ovule of a flowering plant containing an embryo and capable normally of germination to produce a new plant. In still broader sense, seed is a propagative plant structure (as a spore or small dry fruit). Likewise, seed in zoological sense is a propagative animal structure; a small egg (as of an insect), a developmental form of a lower animal suitable for transplanting; specifically the condition or stage of bearing seed and semen that fuses with ova and give rise to a zygote finally an animal passing through the different stages of cell differentiation and development.
There are different classes of seed and source seed is maintained and used for subsequent classes of seed production. Source seed is important aspect of maintaining seed purity for enhancing yield of any crops in question. Use of seed of an appropriate class and from and approved source is necessary for raising the seed crop. Four classes of seeds. breeders, foundation, registered and certified have been defined by the Association of Official Seed Certification Agencies (AOSCA). In Nepal, practically four classes of seed are officially recognized. These are nucleus, breeder, foundation and certified seed; however, there is provision of truthfully labeled seed which can be taken as registered seed. Seed produced from these classes differ widely. Nucleus seed (www.agriinfo/…) is the initial amount of pure seed of improved variety or parental lines of a hybrid produced under supervision of the plant breeder who has evolved that variety. The nucleus seed is genetically and physically pure and does not contain other impurities. Nucleus seed should retain original vigor of the variety or parental line. Breeder's seed is the genetically pure seed produced by the concerned breeder or by the institution which is used for the production of foundation seed. Foundation seed is also genetically pure seed produced from breeder's seed under strict supervision. Foundation seed is the source of registered and/or certified seed. Registered is the progeny of foundation seed that is so handled as to maintain satisfactory genetic identity and purity, and that has been approved and certified by a certifying agency. This class of seed should be of a quality suitable for production of certified seed. Certified seed is the progeny of foundation or registered seed. Certified seed is so handled as to maintain satisfactory genetic identity and purity and that has been approved and certified by the certifying agency. There are different classes of certified seed-seed produced from the first generation of certified seed is called C-1, likewise, seed produced from C-1 is called C-2 seed and so on and so forth. For self pollinated crops such as rice, wheat, and millet certified seed up to C-3 classes can be used whereas for cross pollinated crops such as maize, radish, and cauliflower proper isolation distance and inter crossing among varieties of same species should be checked to produce certified seed for open pollinated varieties of these crops. For hybrids, beyond F1 progeny there is drastic reduction in yield in case of successive generations of certified seed, hence use of new seed every planting season is necessary.
Since the time when men first domesticated plants, they have saved seed from their harvest for the next crop. They exchanged seed among themselves or with other tribes according to their customs and practices. This simple practice is the basis of the informal seed system, which is also referred to as the farmer based seed system or the traditional seed system. FAO reports indicate that 85% of global seed requirements come from the informal seed system, indicating its importance, in world agriculture. In Nepal, more than 90% of the cereal seed comes from traditional or informal system in which farmers save seed for next planting as well. Formal organized seed production activity is a relatively recent activity that was started in 1883 in the United States and which later spread among the more developed countries such as Holland, Australia and Canada over the last 75 years (Jaysinghe, 2011) . Unlike the traditional seed system, the formal seed production activity is based on a complex interaction involving many institutions governed by appropriate legislation. The public sector is now increasingly directing their efforts towards addressing the needs of the farmers. The variety release committees within developing countries are increasingly considering the farmers needs before a new clone/inbred is released as a variety. All these changes contribute positively towards addressing the lack of improved seed in a given country.
Many seed related programs have been launched in Nepal both in public and private sectors. Of course, these have helped to increase food security and enhance crop production. Often time some of the seed initiatives have common goal with different names which has created confusion in policy and field level. Therefore, there is a need to harmonize these different programs under one umbrella thereby single seed system having same objectives can effectively be made functional in new paradigm. Important seed initiatives launched are district seed self sufficiency program (DISSPRO) 2055/56 implemented in different districts by district agriculture Development offices (DADOs), community based seed production program (CBSP) launched by HMRP/CIMMYT in 2056/57, implementation guidelines of community seed bank (CSB) 2065 in different districts, community seed production programs launched to support food security by GoN and donor agencies such as such as irrigation and water resource management program (IWRMP) and USAID seed production program and other programs. Similar seed production programs are carried out by different donor agencies, agrovets, seed dealers and certain CBOs to support food and nutritional security in Nepal. This has created confusion as to which seed production programs are launched in and around district. Likewise, GoN has started providing subsidy to farmers on purchase of improved seed from 2068. This paper tries to explain the condition of various seed production programs citing examples of cross section study. It also suggests way how to mitigate limitations of these programs and recommends ways for effective seed production initiatives in Nepal.
Methodology
Data collection was done in seven districts viz; Dolakha, Kavrepalchowk, Sindhupalanchowk, Syangja, Chitwan, Bara and Kathmandu by preparing questionnaires. Interview was taken from various groups comprising of seed production cooperatives, extension service providers, source seed producers, seed entrepreneurs, agrovets, seed growers, community based seed producers, seed bank, and seed experts. Data were tabulated and analyzed by using descriptive statistics. Frequent field visits by authors in locations of six districts were done. On the basis of direct field visit and findings of primary data, interpretation was made pertaining to different issues which are described in result and discussion section. A highlight of institutions in the districts where information was collected with respect to different aspects of seed related concerns is illustrated (Table 1) . From these districts a total of 54 institutions and groups were interviewed for collecting primary data on seed and seed related issues. Results and Discussions
Seed production status
In 2011, improved seed produced from different seed production initiatives for cereal, legumes and oil seed crop was 32.37 thousand metric tons (Fig. 1 ). Of these, seed production of rice was (11.4 thousand mt), wheat (6.89 thousand mt), maize (7.65 thousand mt), lentil (2 thousand mt), mung (1.95 thousand mt), rajma (2.1 thousand mt), and tori (0.38 thousand mt). If we take the example of rice seed, the produced quantity is sufficient to cover 285000 ha are in the first cycle. ith CIMMYT ding Limited (a n some of the t the projected e produced in a tem. However, s of preferred socioeconomic regulated seed
distribution, lack of incentives for source seed production/marketing and farmers perception of quality seeds.
Source seed production of cereals and legumes is mainly done by NARC. A three years (2007/08 to 2010/11) record of source seed production by NARC is given in Table 2 . This amount of source seed seems sufficient provided seed completes correct seed cycle (BS to FS to CS to IS). The irony is that source seed taken to produce certified seed is hardly recycled for seed purpose rather it is used as grain purpose. As a result, there is no proper follow up of seed recycling in the seed system. This had negative consequences on food security and enhanced crop productivity. Also, there is no consistency of BS production in NARC. This could be because of lack of logistic support and technical manpower in the institution. 
Ta ble 2 . Crop wise breeder seed (BS

Scenario of seed requirement and replacement rate
A scenario of seed replacement rate (SRR) has been illustrated to make real understanding of SRR of major crops in Nepal. Total seed requirement (TSR), total seed supply (TSS), and seed replacement rate (SRR) of different crops indicate that there is a big discrepancy between TSR and TSS resulting in low SRR for major crops in Nepal is cited herewith during three years from 2008/09 to 2010/11 (Table 3 ). The figure clearly shows that it needs still much to do with SRR to increase seed transaction, however SRR for vegetable is very encouraging compared to cereals. Standard SRR for cereals and legumes should be more than 25% but in our case it is still hovering around one digit level. Therefore, there is a long way to go to meet the standard SRR of major crops for meeting food security in the country. 
SWOT analysis of DISSPRO, CBSP/CSP
Analysis of strength, weakness, opportunity and threat (SWOT) of important seed systems of Nepal was done by stakeholders (seed experts, service providers, seed users, seed growers, cooperatives, source seed producers, seed entrepreneurs (traders, agrovets) by making standard questionnaires).
On the basis of information of stakeholders SWOT analysis findings are presented in Table 4 .
From the above information it was concluded that there is a need of unified seed system in order to make seed system reliable, sustainable, and standard in line with sustaining food security and enhancing productivity. Aside from these, study on seed storage, marketing, transportation, use of inputs, quality assurance, subsidy, and all preproduction and post production aspects of seed related issues were covered to draw inference of seed system of Nepal. On the basis of these findings inference were drawn as to how seed system of Nepal could be improved in a way that meet need of present day. 
Recommendations
On the basis of information received from the different stakeholders of seed entrepreneurs and field study the following recommendations were made. These recommendations, if implemented, seed business in Nepal could go the transformation change in days to come.
1. Adoption of a single funnel seed system for different community based seed initiatives will provide synergy and impacts can be significantly increased 
